Susceptibility to defibrillation of the hypoxic dog heart was investigated. As a whole heart without influences of innervation and endocrine function and without work by contractions, Langendorff's fibrillating dog heart preparations with cross circulation were used. Electrical fibrillation-defibrillation sequences were performed after coronary occlusion with ECG monitoring obtaining the following results.
Susceptibility to defibrillation of the hypoxic dog heart was investigated. As a whole heart without influences of innervation and endocrine function and without work by contractions, Langendorff's fibrillating dog heart preparations with cross circulation were used. Electrical fibrillation-defibrillation sequences were performed after coronary occlusion with ECG monitoring obtaining the following results.
Despite linearly progressive increase of myocardial hypoxia, susceptibility to defibrillation did not decrease proportionally but did recover to some extent as myocardial hypoxia progressed. This is analyzed that, contrary to impression, the severely hypoxic heart (C stage) was more susceptible to defibrillation than the moderately hypoxic one (B stage) in spite of progressing of suggestive myocardial damage. Of course, defibrillation could be more easily established in less hypoxic stage (A) than in moderately one (B). The anoxic heart (D stage) was refractory to any electrical stimuli including artificial pacemaker stimulation. EGG changes of defibrillation in above noticed 4 stages (A, B, C, and D) were illustrated.
INCE capacitor discharge typedefibrillator has been put into practice,1) the method of defibrillation has been reviewed by many investigators. 2)-5) Nevertheless it is still clinically noted on several occasions that the ventricular fibrillation cannot be resuscitated by either DC (direct current) or AC (alternating current) countershock in various pathological conditions. Although a lot of studies on comparison of DC countershock with AC countershock were reported,6)-9) it is as yet in question which method is more effective for defibrillation except for the fact that DC countershock has less side effects. Difference of defibrillation efficacy between mono-and multipulse10) is also in question up to present. Therefore, it is considered that in order to obtain better success of defibrillation, fundamental study of susceptibility to defibrillation of the heart itself should be more important rather than improvement of the methods.
Although the fibrillation threshold of the hypoxic heart was reported by Wiggers11) and it might be considered that the threshold of fibrillation differed and termination of the fibrillation can be followed. In stage B, changes of the electrophysiological properties become less uniform, therefore, the fibrillation remains persistently despite countershock.
In stage C, changes of the properties proceed more severely in themselves, but the relative difference in various parts of the myocardium becomes less. Therefore, defibrillation is more easily established in the C stage than in the B stage. But the decrease in conduction velocity results in the QRS complex and aberrant A-V conduction block and the reduction of excitability may result in the transient asystole.
In stage D, excitability of the myocardium is deeply decreased and it becomes irresponsive to any stimuli.
In this paper, susceptibility to defibrillation is only electrophysiologically discussed, but the hemodynamic improvement after defibrillation in the C stage, for instance, still remains in question. The difference of the susceptibility to defibrillation between the heart preparation separated from normal circulation and the heart in normal circulation should be further studied.
The influences of electrolytes, acid-base balance and catechol amines in the myocardium to defibrillation remain unsolved.
CONCLUSION
Susceptibility of the dog heart to DC defibrillation was investigated electrophysiologically using the Langendorff's fibrillating dog heart preparation with cross circulation in several levels of myocardial hypoxia.
Four stages of defibrillation during complete coronary occlusion were identified. It may be concluded that, despite linear increase of myocardial hypoxia, susceptibility to defibrillation does not decrease proportionally. The susceptibility decreases in the certain early period after coronary occlusion and then it recovers to some extent as myocardial hypoxia progresses.
